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I am a Consulting Radio Engineer with offices in Manassas

Park, Virginia. My education and qualifications are a matter of

record with the Federal Communications Commission. I am a

Registered Professional Engineer in the Commonwealth of virginia,

Registration No. 9174 and in the state of Ohio, Registration No.

44778.

The Commission has requested comments in the above Rulemaking

proceeding to enable them to assess if there is any interest in the

proposal filed jointly by the firms of duTreil, Lundin & Rackley,

Inc., Lahm, Suffa & Cavell, Inc., Moffet, Larson & Johnson, Inc.,

and Silliman and silliman (the Petitioners) requesting , (1) a

review of the pertinence of the present regulations concerning AM

directional antenna performance verification, given the significant

environmental, technological, and economic changes which have

occurred since the present policies and rules were adopted; (2) to

determine whether the present, complicated and costly regulations

ensure freedom from interstation interference, particularly at

night; and (3) to consider the adoption of simpler, less expensive

regulatory means made possible by advances in antenna analysis
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methods and instrumentation technology.

The Petitioners state that though substantial changes in

technology have occourred in the past 51 years', no major

regulatory changes have taken place to take advantage of these

changes. Having been active in the Broadcast field since 1957 and

in the field of consulting since 1969, I have noticed many

'~ technological changes which affect the AM Broadcaster. Most AM

broadcasters are using either guyed or self supporting vertical

radiators. Antenna coupling and phasing equipment, while now

fabricated to ease system adjustment, still uses silver plated or

tin plated ribbon and/or tubular coils, as did equipment

manufactured in 1939. The capacitors used in phasing and coupling

systems have improved due to manUfacturing techniques, use of newer

materials such as epoxy and improved design. These improvements do

not change the function of the capacitor in the phasing and

coupling circuits. Today many consulting engineers perform

bandwidth analysis of the entire phasing and coupling circuits,

something which prior to the advent of the programmable hand

calculators and more recently the personal computer (PC), required

excessive time and which resulted in increased costs to the client.

When I entered the consulting field in 1969, the prime concern of

, The basis of the regUlatory scheme concerning the
performance verification of AM directional antenna systems were
adopted as part of the Commission t s former Standards of Good
Engineering Practice in 1939
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the firm I was employed by was the performance of the phasing and

coupling equipment at carrier frequency. It appears that today in

spite of the relative ease of performinq circuit analysis on the

system, the basic methods and components used in antenna systems

have not changed significantly over the years.

The Petitioners state that "Improvements in electronic

.~ technology permit more accurate measurement of important internal

operating conditions of antenna systems, which was not practical

when many of the present rules were adopted. HZ That we can measure

more accurately currents and voltages in an antenna system is not

a siqnificant question here. The real question becomes, does what

we are more accurately measuring truly reflect the actual operating

conditions of the antenna system. The Petitioners point out that

radio frequency current sensing and metering has been improved by

the development of toroidal samplers and electronic meters. They

also correctly point out that "great strides" have been made in the

accuracy and stability of the antenna monitoring equipment since

1939. Reqardless, if more accurate measuring equipment is not

located at the proper sampling point, all that will be accurately

measured is a meaningless parameter. In spite of the fact that the

commission now permits toroidal samplers to be used in directional

Z Petition, paragraph 3
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antenna arrays on towers of any electrical height3 , the debate

continues among engineers regarding the validity of the current

sampled by toroidal samplers at the base of broadcast radiators,

especially tall radiators, and whether they correctly indicate the

actual current flowing on the tower.

When the Commission changed the rules to permit the use of

toroidal sampling on towers taller than 130 electrical degrees,

they reasoned that changes in the sample system indications would

indicate if any changes had occurred or were occurring from the

parameters established when the array had been initially adjusted.

The parameters were established based on adjusting the array in

accordance with the procedures set forth in the rules and the

standards of good engineering practice. Contrast this with the

instant rulemaking
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I believe that there is merit to the instant proposal, however

if the commission is to pursue its goal of AM improvement, it is

mandatory to establish what constitutes a accurate, acceptable

sampling system before modifying or relaxing the rules.

The Petitioners also mention the problem of urbanization of

the area surrounding transmitter sites and the introduction of

reradiating objects in the environment of the station. They arque

that adjusting the array to the theoretical parameters may provide

better co-channel station protection than by adjusting the antenna

system to produced a pattern contained inside the standard pattern.

Theoretically, if there is a source of reradiation, it too will

have a vertical component which will add vectorially with the

components from the elements of the array to establish the final

vertical pattern field. If the magnitUde of the reradiated

component is great enough, the actual total vertical radiation may

exceed the standard pattern value. It would be expected that this

would likely occur in the region of the pattern minima, which are

normally in the direction of other co-channel stations. The

proponents have failed to take account of the problem caused by

reradiators. Numerous articles have appeared in IEEE publications

and elsewhere addressing this problem and its solution by

application of moment method programs. The question remains, how

do we then determine whether an array is subject to the effects of

reradiating sources? Any inquiry should address this problem,
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••pecially that of known potential sources of reradiation such as

water towers, power transmission lines etc. Taking these items

into account and entering them in the model increases the memory

requirements of the computer model and may not be practical except

on very large machines.

In addition, there is the case where second adjacent channel

."--,,. groundwave becomes a nighttime consideration. The rules presently

prohibit overlap of the 25 mV/m and 2 mV/m contours of second

adjacent channel stations. I have personally been involved with a

station with exactly this problem. Simply setting the parameters

on the antenna monitor gave no assurance that the pattern was

adjusted within the tolerance of the standard pattern and that

there would be no overlap of the 25 and 2 mV/m contours based on

standard patterns.

Also critical to this proceeding is the question of what

computer models may be used to generate the calculated internal

parameters. Some models are better suited for this purpose than

others. Harris Corporation was able using their model to achieve

very good correlation between the values calculated by the moment

model and those actually measured parameters on WGEM - Quincy

Illinois, 1440 kHz 0.5/1 kW, DA-2 and KXEN - Festus-St. Louis,
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Missouri, 1010 khz - 50 kW -OA-04• It should be noted that while

aqreement was qood, when expressed as a percentaqe, there were

differences qreater than 25% in many instances. Whether these

differences were due to error in the computer model, error induced

in the system by makinq the measurements and the accuracy of the

measurements or a combination of both was not discussed.

It has also been my observation that moment method proqrams

predict a shift in the phase of the current near the base of a tall

tower. It is not to be disputed here whether this actually occurs,

but to point out that if an array beinq sampled usinq toroidal

transformers is adjusted for the calculated antenna input currents

predicted by a moment method proqram, errors in current calculation

based on usinq impedance data which may have errors of 25% or

qreater will certainly yield a false adjustment of the array.

Another problem arises in the connection with diplexed AM

antenna systems. As land available to build AM arrays becomes

harder to find at a reasonable cost, it can
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adjusting the phasing equipment to produce currents and phases as

calculated by a moment methods program. One recent attempt to

apply moment method calculations to diplexed arrays and adjust the
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to do to prove the adjustment of the array was tune it in to a set

of parameters on the phase monitor, WJJD could have been on the

air with 10 kilowatts, in spite of the fact that measurements

apparently showed it exceeding the standard pattern in several

directions.

In conclusion, the Petitioners have raised several questions

which I believe the Commission should investigate. It behooves the

Commission and private engineers to employ state-of-the-art

technology to the maximum degree practical. This is what the

Petitioners desire and a policy which I support. However, in order

to implement the use of the technology, it must be properly applied

to achieve the goals desired. There is a need to develop a record

looking towards the improvement of AM antenna system design,

implementation, and ultimate adjustment. I support the

implementation of a rulemaking proceeding looking forward to these

goals.

II'February 1991

William G. Ball, P.E.
102"Adams street
Manassas Park, VA 22111-1854
( 703 ) 368-2001

Respectfully Submitted

~,p5~
William G. Ball


